Spectral and spatial sensitivity were determined in several retinula cells of the worker bee eye during one penetration with a microelectrode. Pairs of retinula cells were found, which differed in their spectral sensitivity, but had nearly identical fields of view. From this result it is concluded that ommatidia in the worker bee eye are not colour specific, but consist of different colour receptor typs. The con sequences for the functional organisation of the fused rhabdom are shortly discussed.
The ability of the honey bee to discriminate be tween colours of wavelengths between 360 and 540 nm 1-3 is best described by a colour vision system consisting of UV, blue and green receptors. Autrum and v. Zw ehl4 demonstrated these colour receptor types by intracellular recordings from retinula cells, which then prom pted the question of whether the om m atidia are colour specific or whether each om matidium contains differing colour receptors. Selec tive adaptation experiments together with fine struc tural analysis5> 6 indicated that each ommatidium consists of 4 green receptors, 2 UV, 2 blue and 1 proxim al, short UV-receptor. This finding, however, could not be confirmed and several aspects (e. g. dif ferentiation between blue and green receptors, no appearance of blue receptors in the ventral eyepart) were not convincing and in disagreement with be havioural colour discrim ination experiments 8. Selec tive radial pigment movement in retinula cells in response to chromatic illum ination gave evidence for UV and green receptors in one om m atidium 9, but the results are not as clear cut as in other hym enopteran eyes 10>11 and did not demonstrate blue receptors.
The knowledge of the composition of the om matidium is of importance for any functional analy sis because the rhabdom eres of each retinula cell in one ommatidium join together to form a fused rhabdom which acts as an uniform light guide 12. We therefore searched for distinctive evidence of dif ferent colour receptors in one ommatidium by using electrophysiological techniques. Honey bee "workers" were collected at the hive entrance, m ounted on an adjustable balljoint and positioned in the centre of a perimeter device. The dark adapted left eye was illuminated with a light guide (visual angle 4 5 '). Monochromatic light was produced by a 900 W Xenon arc and a high inten sity grating m onochromator (Schoeffel, GM 250) together with broadband cut-off filters. Conventional electrophysiological recording techniques were used. The KCl-filled glass microelectrodes had a resistance of 100 -250 M 11.
The retinula cells with their rhabdomeres are fused together and share the same field of view. In the bee eye the acceptance angle is narrow (2.5° at the 50% sensitivity lev el14) and the interommatidial angle in the median frontal part of the eye, where the recordings were made, is in the same ra n g e 15.
If, as the microelectrode is advanced, cells are encountered whose optical axes lie less than 0.5° apart they can be presumed to lie in the same om m atidium . D uring experiments the microelectrode was advanced slowly and the tip jumped from one retinula cell to the next. The optical axis for each cell was determined and the x and y coordinates of the perim eter were noted.
The spectral sensitivity was determined for each cell from one intensity function at, or close to, the most effective wavelength and a spectral scan, with 21 different wavelengths between 300 and 650 nm, at intensities which gave about 50% of the maximal response. In four animals more than 10 retinula cells in one eye were held long enough to allow careful centering of the light source and determina tion of their spectral sensitivity functions. The example in Fig. 1 comes from one experiment where 31 retinula cells were recorded during 1 penetra tion. Only those spectral sensitivity functions are shown which come from retinula cells with very close or overlapping fields of view.
Most of the retinula cells are green receptors (4 a x ~ 520 nm) ; only a few UV receptors (Amax 340 nm) were recorded. Blue receptors (^max äs 420 nm) were very rarely found. In Fig. 1 This result proves that ommatidia in the worker bee eye are not colour specific but consist of dif ferent colour receptor types. The accumulation of recordings from green receptors and from pairs of green photoreceptors with overlapping fields of view 
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